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Beedenue. CTaTba MOcBALjeHa HEKOTOPbIM TeopeTHYeCcKUM 
TeCXHOJIOTH4CCKHM acliekTaM oOecleyeHHA TepMeTHYHOCTH 
coeqHHeHHH Ha OCHOBe MarHHTOCTpHKUMH, a TakoKe NOJApu- 
3allMH TepMeTH3HpyeMOl Cpeybl B COCTOAHHM BHeLIHETO HH- 
ayuMposanua. UccneqopaHo yipaBleHHe IepoxoBaTOCTbIO 
TIOBEPXHOCTeH CTBIKYeMBIX JleTasei NIA MOBbILICHHA IIIOTHO- 
CTH CTbIKa Ip MX WHAYUMpOBaHHH BHeLWIHHM MarHHTHbIM 
Tloylem. PaccMoTpeHo co3qaHve 3JIeKTpOMarHHTHBIX OapbepoB 
Ili TlepeMeleHHA MOJIeKyI TepMeTH3HpyeMol cpeybI yYepe3 
repMetu3atop. Lem padotsr — oOocHoBaHHe TexHosorMuye- 
CKHX YCIIOBHH oOeciieyeHHA TepMeTHYHOCTH MOJBMOKHBIX 
COeAMHeHHH B ONMCaHHBIX BBIMe CIyyanx. 

Mamepuaaei u memoovi. Ycnosua oOecneweHua WIOTHOCTH 
CTbIKa NOKa3aHbI Kak pe3yJIbTaT PpelWeHHA KOHTAKTHOM 3aqaqH 
MW Kak (pakToOp, OMpeeuAeMbIM MOMO%KCHHAMH MOJICKYILAPHO- 
MexaHHyeckolt TeopHu tTpeHusa. IpuuaTsr reoMetTpuueckue, 
OKCIUIyaTalHOHHble HW TpHOoNOrM4ecKHe yCNOBUA TepMeTH4- 
HOCTH coequHeHHH. Jemnupyroue cBolicTBa HeNOBIWKHO- 
TO (@PHKUMOHHOTO KOHTaKTa OMpeyeseHbI MOJIeKyIApHOH 
coctaBiaromel. [IpeyctapieHo Teoperu4ecKoe HW pacueTHoe 
oOocHOBaHHe akTOpPOR, BIIMAIOMJHX Ha TWIOTHOCTE cTEIKa. B 
KayeCTBE IeIeBLIX Pe3YIbTATOB TEXHOJOTHYeCKOM MOATOTOB- 
KH MOBepxHOCTel WeTaseli coeqMHeHHA yKa3aHbl yMeHbINeHHe 
TIIYOHHEI CTaKMBaHHA, YMCHBIIeCHHe OTHOWICHHA WaroB M0- 
TepeyHoli HM TpoOAOMbHOH WepoxoBaTOcTw U yBerM4YeHHe 
TmIomagqu Kontakta. Ilorepa repMeTH4HOCTH OMpeyeeHa Kak 
cneyu@uyeckui TpaHcep MomeKyn. Onn mMepeHocsatca B 
30HY CTBIKYeMBIX HOBepXHOCTel WIN CBOOOTHO TepemMelyaroT- 
ca Yepe3 repMeTH3aTOp Ha cTayMAx COpOUMOHHOrO Morowe- 
Hua, Dupdpy3sun u yecopOunu. II[peoOnagqanne kaxoii-1160 
CTaqMWM MIpOHCxoJUT pH W3MeHeHHH IHTponMU u OOycIOBIIe- 
HO TeMIepaTypoi Hu JaBieHvem. Bu3zyamM3upoBaHbl CXeMBI 
TepMeTH3allHH COCAHHeHMH B yIIpaBsIIeMOM MarHUTHOM Molle, 
3aBHCHMOCTH MarHHTOCTpHKWHH WM MarHHTOCTPHKUMOHHBIX 
Hallps.KeHHM OT Hallps»KeHHOCTH MarHUTHOLO MOA. 
Pe3yiemambi uccaedoeanud. IKCTIepHMeHTAaIbHO MCCIeqOBa- 
Ha yCTOMYMBOCTb repMeTH3AaTOPOB B JIeTKOIeTYYHX HW ra30BbIx 
cpeflax Ip Hx MOApH3aljvH MW HaMarHH4MBaHHH BO BHeLIHeM 





* Padora BBIMOHeHa HO oroBopy 9.10677.2018/11.12. 


Introduction. Some theoretical and engineering aspects of 
sealing joints through magnetostriction, as well as the polari- 
zation of the sealed medium under the external induction are 
considered. Control of surface roughness of joined parts to 
increase the joint density when induced by an external magnet- 
ic field is studied. The creation of electromagnetic barriers for 
the migration of molecules of the sealed medium through a 
sealer is considered. The work objective is to validate the 
technological conditions for sealing movable joints in the cas- 
es described above. 

Materials and Methods. The conditions for ensuring the joint 
density are shown as a result of the contact problem solution 
and as a factor determined by the molecular-mechanical fric- 
tion theory. Geometric, operational and tribological conditions 
of joint tightness are accepted. Damping properties of the 
fixed friction contact are determined by the molecular compo- 
nent. The theoretical and calculated analysis of the factors 
affecting the joint density is presented. Decrease in the 
smoothing depth, reduction of the ratio of transverse and lon- 
gitudinal roughness steps, and increase in the contact area are 
indicated as the target results of the process preparation of the 
surfaces of the joint parts. Loss of tightness is defined as a 
specific transfer of molecules. They are transferred to the area 
of the joined surfaces or migrate freely through the sealer at 
the stages of sorption, diffusion and desorption. The predomi- 
nance of any stage occurs when the entropy changes, and it is 
due to temperature and pressure. The schemes of sealing joints 
in the controlled magnetic field and of the dependence of 
magnetostriction and magnetostrictive stresses on the magnet- 
ic field strength are visualized. 

Research Results. The stability of sealers in highly volatile and 
gaseous media during their polarization and magnetization in 
an external field is experimentally investigated. In the former 
case, the magnetic induction vector was first oriented perpen- 
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nome. B nepBoM cyly4ae cHadasila BeEKTOp MarHHTHOM MHYyK- 
UMM OpHeHTHpOBalICA MepleHAMKyIApHO MpOONbHO ocu 
coequHeHua. YcTaHoOBIeHO MayeHHe BeJIMYHHbI MarHHTHOTO 
TOTOKa Ip padoTe coeqMHeHuA TOA Harpy3Koi B TeyeHHe 
268 yacop. OOnlat HapaOoTKa coeqMHeHHaA cocTaBMa 
1070 4acos. Ec 2Ke BeKTOp MarHHTHOM WHYKUMH OpHeHTH- 
POBaJICA MIPOAONbHO OCH Basa, HapaOOTKa JO MOMeHTAa KOp- 
PeKIHH BeIMYMHI Hallps.KeHHOCTH MOA CocTaBua 87 yacoB. 
B ra30Bol cpeye MpOOIMKUTeMBHOCTh padoorTel CoeqHHeHHA TO 
MOMeHTa KOppeKTHpOBKH HallpmKeHHOCTH cocTaBuia 187 
yacosB lip oOulei HapaboTKe 935 yacos. 

O6cyarcdenue u 3akmouenun. I[ponuKaronjat ciocoOHOCTB 
TePMeTH3HPYeMBIX Cpe, yMeHbIaeTcA B pay «ra3 — map — 
%KMKOCTb». Ona 3aBHCHT OT TeMMepaTypbl Ha KOHTAaKTe CO- 
equHenua. PasrepMeTH3al[HI0 MO%KHO OTCIICQHTb 10 H3MeHe- 
HHAM MarHHTHOTO MOTOKa, Olpeyemaemoro coOcTBeHHOH 
MarHHTHOM IpOHHWaeMOCTBIO MOJIeKyI TepMeTH3Hpyemoli 
CpefbI Ip UX MpOHHKHOBeHHH Ha MOBepXHOCTD cTEIKa. UTO- 
ObI NOBbICHTh TepMeTHYHOCTh, HEOOXOAMMO MOWaBHTb aKTHB- 
HOCTb MoeKyi. J[a 9TOrO MpHMeHsAIOTCA HOHH3alHA HW MHDLy- 
I{MpoBaHHe B TOCTOAHHOM HM MepeMeHHOM MarHHTHOM Mose 
Hallps.KeHHOCTHIO <60 KA/M. 


Ksouepbie c10Ba: TepMeTHYHOCTb, coeqHHeHHe, eTaiu 
MallHH, HHyIMpoBaHue, MIOTHOCTb, MarHHTHOe Tose, KpH- 
cTaorpapu4eckoe yiopsqoueHHe, KOHTaKTHad %KCCTKOCTB, 
aHV30TpOMHble 9(pPexTEL. 


O6opa3zeu Ona YUumupoeanua: K Bompocy oOecneyeHuA rep- 
MeTHYHOCTH COeAMHEHHM Ha OCHOBe TeXHOJIOrHYeCcKOrO HH- 
ayunposanua / I. A. umoumua [n ap.] // Bectuuxk Jlon. roc. 
TexH. yH-Ta. — 2019. — T.19, Ne2. — C.170-178. 


dicular to the longitudinal axis of the joint. A drop in the mag- 
nitude of the magnetic flux was observed when the compound 
was under the on-load operation for 268 hours. The total oper- 
ating time of the joint was 1070 hours. If the magnetic induc- 
tion vector was oriented longitudinally to the shaft axis, the 
operating time to the correction of the field strength was 87 
hours. In the gas environment, the operating time of the con- 
nection to the adjustment of the tension was 187 hours with a 
total operating time of 935 hours. 

Discussion and Conclusions. The penetrating ability of pres- 
surized media decreases in the “gas — vapor — liquid” series. It 
depends on the temperature at the joint contact. Depressuriza- 
tion can be traced through changes in the magnetic flux deter- 
mined by the intrinsic magnetic permeability of the molecules 
of the sealed medium as they penetrate the interface surface. 
To increase tightness, it is required to suppress the activity of 
molecules. For this purpose, ionization and induction in the 
constant and alternating magnetic field with the intensity of 
<60 kA/m are used. 


Keywords: tightness, joint, machine parts, induction, densi- 
ty,magnetic field, crystallographic ordering, contact rigidity, 
anisotropic effects. 
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Breyenne. Teopetuueckat ocHoBa repMeTOJIOrHH u3I07%KeHa B Tpyqax IT. A. Tonyoesa, A. B. Ununuaz3e, 
B. II. Tuxomupora, JI. A. Kongaxosa, I’. B. Maxapoza, X. X. Baxtepa, 39. Maiiepa, P. X. Yopuura u ap. U3BecTHo, uTo 
TePMeTHYHOCTh OOeCHeYMBACTCA PIABHbIM OOpa30M AByMa (bakTOpaMu: 

— CTaOHJIBHOCTBIO TEXHOJOrH4eCKON MIOTHOCTH CTbIKYeMBIX WICpOXOBaTHIX MOBEPXHOCTeli JeTael repMeTusaTopa; 
— cTaOWJIbHOCTbIO CBOMCTB MaTepHasia repMeTH3aTOpa HU repMeTH3UpyeMOl cpeAbI, UCKIOUAIOMei MpOHMKHOBeHHe H 
TlepeMelljeHve Yepe3 YIVIOTHHTEIb C€ MOJICKYJI 3a TIpeAesIbI CTHIKA. 

YcnoBuad OOecie4YeHHA MJIOTHOCTH CTbIKa OOOCHOBBIBaIOTCA C MOMOLI[bIO PeLICHHA KOHTAKTHOM 3aauu U B 
CyIeCTBeHHOM CTeMeHH ONpeeMAIOTCA MONOXKCHHAMH MOJICKYJIAPHO-MexaHHyeckon Teopuu TpeHus [1, 2, 3]. Orme- 
YeHHBIM MOLXOA OCTaeTCA ONHUM H3 OCHOBOMOMATalOWIMX B MHXKeHEPHH TepMeTHYHOCTH. 

IlpoHukHoBeHHe repMeTH3MpyeMBIX cpey, (KUAKOCTeH, ra30B) Yepe3 repMeTH3aTOpP OMMcbIBaeTcA (U3H4eCKOH 
Moyemb10 C. Cruxtepa, WM. Ko3enu, T. Kapmana ui JI. K. Kommepoxsa (aa nopucrsix nomuMepos). 3 ee aHnasm3a cyie- 
WyeT, YTO OOBEMHBIM MOTOK cpeAbIl Yepe3 yMIOTHEHMe ONpesesAeTcA WMHOM CBOOOAHO NpoxogzMMOrO MyTH MoOlIe- 
xy [4, 5, 6] u 3aBHCHT OT: 

— BbICOTbI MUKpOHepoBHOctTeli Ryvqy TREPAOW NOBEPXHOCTH, 
— IMIOTHOCTH cTEIKka P, 

— OTHOCHTEJIBHOLO COMMKeHHA €, 

— TeOMETPHUeCKHX pa3MepoB YIVIOTHEHHA. 


XapakTepHo, YTO Mpolecc tbpeTTHHTa HHUMMUPy!OT TpaHHU4Hble CIPyKTypbI, B KAYeCCTBE KOTOPBIX BbICTYMaIOT 


Matimyo CcTpoecHHe U Mall MHOBeCHHe 


pa3JIM4GHble MOJMMepHble YIVIOTHHTCIN, *KUAKOCTH UW IWICHKH Ha IOBCpXHOCTAX CTbIKa Hp aMIVIMTyqax KOHTAKTHbIX 
BHOpalMit MeHee 0,05 MM. Yka3aHHble Cpebl MOryT BbICTYHaTb KaTaJIM3aTOpaMH, ATO IIPHBOAHT K CHWKCHHIO TeCXHO- 


OrMueckH OGecreyeHHO! TIpoeKTHOH BeJIMUHHbI YACIIBHOrO TaBJICHHA Ha YIVIOTHHTCJIb WH YBCJIMNUHNBACT YTCUKH. 
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AMILIMTyLy HW YaCTOTY OTHOCHTEJbHBIX CMCINeHH DeTaseli cCoeMHHeHHA MOXKHO CHH3HTb 3a CdeT yIpaBleHua 
IJIOTHOCTBIO CTbIKa, HallpHMep, pH yBeMYeCHHH HOMMHAIbHOTO TaBeHuA Ha yuoTHUTeNb. UccnenoBaHua, npoBe- 
HeHHbIe Ha MOMMepax B y3ax TpeHus [7], HO3BONAIOT OTMETHTb, 4TO IWIOTHOCTb CTbIKa H KOHTAKTHA 2KCCTKOCTb B 
3HAYHTeIbHOH CTeHeHH 3aBHCAT OT YCHIMA CKATUA MOBEPXHOCTeli HM OT HX MEXKMOJCKYIAPHOM aKTUBALMU: 

Fp = aS + OF, , 


rie Fin» — cua TpeHHA; a — CpeHAA MHTCHCHBHOCTb MOJICKYIAPHOM COcTaBIAOlMNel Cub! TpeHus; S— dakTu4e- 
cKas TlOWab KOHTaKTa; b — KoaxPuUHeHT MeXaHH4ecKOli CocTaBsAolMeli CHIbI TpeHHA; P, — cua CxKATHA TOBEpX- 
HoctTei. 

V3 sToro cileayeT, YTO MOeKyApHad COCTaBIAIOMad AS MpOnOpuUMoOHabHa: 
— moma cbakTHYeCKOrO KOHTAKTA, 
— WMHTCHCHBHOCTH B3aMMHOM ajire3HH KOHTAKTHpy!OLWIUX MaTepHasioB. 

O6a Ha3BaHHBIX OKa3aTeJIA MOXKHO YBCJIMYHTb 3a CYeT IWIaCTHYECKOTO HacCbIIeHHA M0 MIOCKOCTH CorpsKe- 
HMA, B TOM 4MCIe pu UpupaootKe AeTaleli coequHeHuA. AHaIOrM4HbIe YCOBHA MOTYT CO34aBaTbCA Ha OCHOBe Mar- 
HUTOCTPHKUMOHHEIX 3¢pPekTOB, B OOMbIUel CTeMeHH BbIPAKCHHBIX [Id TEKCTYPHPOBAHHbIX MaTepHasoB. Takue ycs0- 
BHA IIPHMeCHHMBI H B Cilydaax, Kora MOBTOPHble Harpy2KeHHA WeTalei COCMMHeHHA 3ATPYAHeHbI WIM He NpeyycmMotTpe- 
HbI HOPMaMH SKCIITyaTalHn. 

YMeubIeHHe MpOHuKalollei CIOCOOHOCTH repMeTH3HpyeMBbIX cpeX Mpornosupyetca pu topMupoBaHHH T10- 
BWKHOM CepoOMTHOM CTpyKTypbl repMeTH3aTOpa HIM ero MOAM@ULMPOBaHHA NOposanoJHeHHeM HU3KOMOJLYJIbHBI- 
MH MaTepuasiamu [8]. OHaKo TpeOyroT Ocoboro paccMOTpeHHA CHTYAallHH, CKa{bIBaIOWHeCcA TIPU CyL[eCTBeHHO OTPH- 
IjaTeJIBHBIX TeEMMepaTypax MW pacTpeCKHBaHHH MOUMMepHOro repMetTH3aTopa. B sTHx Cilyyasdx OTMEeUAIOTCA pa3zIH4HA B 
TeMMepaTypHBIX KOIPPHUMeHTAaX JIMHEMHOTO pacliMpeHuA Cc MeTAaJIaMH, MOITOMy MpescTaBIaeT HHTepec BO3MO%K- 
HOCTb yUpaBsIATb MPOHHKAarIOel CIHOCOOHOCTBIO MOJIeKYyJI TePMeTH3MpyeMOH CpebI IyTeM CO3aHHA JIA HUX 3IeK- 
TPOMArHUTHBIX Oapbepos. 

Vitak, Web HacTosteli paOoTbl — w3y4eHHe TeXHOJIOrMYeCKHX YCIOBMU OOecleyeHHA TepMeTHYHOCTH CO- 
eJIMHeHHM Ha OCHOBe HHAYKUMOHHBIX 3¢:pPeKTOB, CO31aBaeMBIX B MaTepHaslax WeTaslel CoeqMHeHUA HM B repMeTu3Hpye- 
Moi cpezie. 

Marepnasibi HW MeTOAbI. YcIOBUA TepMeTHYHOCTH COeMHEHHH CIeCAYIOT W3 BbIBOLOB 3aqa4n JlamMe, B KOTO- 
PbIX [paHH4HbIMH (PakTOpaMH BbICTyMIAIOT: 

— reometTpnHueckne (HalipuMep, MuHa / KOHTaKTa MOBepxHOcTeli HM AHametp d AeTayeti compsKeHuA); 

— dKCIlyaTalMOHHble (upoqo/bHad ocepad cua R,, WIM KpyTauMi MoMeHT M,,,, CTpeMALMeCA CUBHHYTb OUHy e- 
TajIb OTHOCHTEJIBHO Apyroi); 

— Tpuoonoruyeckue (KkoappunveHT Tpenus f), OMpeeAIOLMIMe MOMEHT paciipeccoBKH WIM NpoBopayHBaHHa. 

@puKuMoHHoe cToropeHve obecneunBaeTcA NPM MHHMMH3aLMH AMIVIMTYAbI OTHOCHTEJIBHBIX CMeLCHHH T0- 
BePXHOCTeH, IPH KOHTAKTHBIX HallpsKeCHUAX, He MpeBbIMWAIOW[Mx OOsacTb Aemndupyrowjeli cnocoOHOcTH MaTepHa- 
0B [7]. 

Jlemndupyrouve cBolicTBa HeEMOABWKHOTO (PPHKIMOHHOTO KOHTAaKTa OMIpeeIeHbI, B YaCTHOCTH, MOJIeKysIAp- 
Hol coctaBaromel. Ipuyem compsKeHHA C TEKCTypHpOBaHHON (aHH30TPONHOM) CTpyKTypol B HalpaBeHHu oOecrie- 
YeHHA BbICOKOM emMMmdupyrowsei ciocoOuocTu AolycKaroT Oomee BLICOKOe 3HaYeHHe KPHTHYeCKUX BHOpalMOHHBbIX 
Harpy30K B WHpOKOM AMara30He yacToT [8]. 

Kpome Toro, pH BHeLIHeM HHyUMpOBaHuu W3MeHeHHA MapaMetpa WepoxoBatTocTu R, BCeACTBHe MarHHTo- 
CTPHKUMOHHOrO acddekta cHOCOOHEI NOBJIMATh Ha MWIOTHOCTb CTbIKa. ITO OOBACHACTCA COMOCTABHMOCTbIO BeJIMYHH 
MarHUTOCTPHKIWMM H pa3MepoB OOKOB CTPyKTYPHBIX CocTaBIAOWUX (oKOI0 10 *-10 ~~ m). [pw4em TexHonormueckoe 
TEKCTYPHpoBaHHe MO KpHCTasNOrpapuyecKUM HallpaBIeHHAM C BbIPaxKeHHBIMH MaKCHMYyMaMH yIIpyrux WIM TW1acTu- 
YeCKHX CBOHCTB MaTepHasIOB MO3BOJACT IPH OAHOHAMpaBJICHHOM MOJOKeCHHH BEKTOpa MarHHTHOM HHAYKUMH JOOUTECA 
MaKCHMaJIbHOrO MarHUTOCTPHKIMOHHOTO 9¢(ekTa. ITO UPUBOAUT K TOMY, YTO B pa3sO0pHbIX COeMHEHHAX C HaTATOM 
BeJIM4HHa HOMHHAIbHOTO aBICHHA BO3PAacTaeT, T. K. YACTb HallpsKeHUMM, pacxXOyeMbIX Ha NOMaTIMBOCTS eTasiel, 
KOMII€HCHpyeTca MarHHTOCTPHKUMOHHBIMH HallpsKeHHAMH B IIpefeax yUpyrux cBolicTB. B Hepa300pHbIx, HaodopoT, 


qacTb HallpsKeHHH MO2KET pacxONOBaATbCA Ha WJlaCTH4eCKOe HaCbIN{eHHe KOHTAaKTAa. Ilo 3ToH 2Ke TIpHunne cbaxTHueckuit 
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HaTAr OKa3bIBaeTCA OosbUIe pacueTHOrO. 

Kosdduluent WOTHOCTH CTEIKa P pH MarHHTOCTpHKUHOHHOM 9¢pdexte: 

P=(Vim¢nkly + Vam¢nkdy (ned) / Voory + (1) 

3necb Vj. (nn) — OObEM MaTepHasia WepoxoBaToro cio c TeKcTypoli AKI; V2. cn — OObCM MaTepHasia HECKH- 

Ma€MOTO YIWIOTHHTCIIA, BbIaBJICHHOTO B 3a30pbI; k — KoopPuunewT MarHuTocTpuKUHH; V,<,, — OOUIMH OObeM IIepo- 
XOBaTOTO CJION. 

V3BecTHO, 4TO HasIM4ve BOJIH MIpHBOAUT K YMeCHBINeHHIO ONOPHOM TWiowagqH KOHTaKTa B 5—10 pa3 [9]. Creqo- 
BaTeJIbBHO, PelICHHe KOHTAKTHOM 3aa4n B aciieKkTe OOecIeyeHHA TepMeTHYHOCTH COeAMHEHUA TpeObyeT yueTa BOJHH- 
CTOCTH MOBepxHoctTel. 

BpIcoTHble HU WaroBble MapaMeTpbI WIepOXOBaTOCTH B3aMMOCBA3AHbI, MOITOMY TeXHOJOrMYeCKad MOATOTOBKAa 
MOBEPXHOCTel JeTasei COCAMHeHNA JOUMKHA OBITS HalleIeHa Ha CeyIOWIMe pesyIbTAaTBI: 

— YMeHbIIeHve MyOnHB! criakuBaHHns R,; 
— YMeHbILeHHe OTHOWMECHHA WaroB HOMepeyHOH HM MpOAOMbHOM WepoxoBaTOCTH; 
— yBesIMueHne Moma KOHTaKTa H OTHOMeHHSA R,,/ Ry. 

IIpamoii 3aBHCHMOCTH MexKy 3HAaYeHHeM JOMYCKa HM BbICOTOM HEpOBHOCTel, Kak IIpaBHJIO, HET, OLHAKO cilesy- 
eT 3AMeTHTb, 4TO BMAXMHbI Ha MpodHuOrpaMMe MOBEPXHOCTH OKa3bIBaIOTCA pesepByapaMH, B KOTOPbIX CKaIWIMBaloTCA 
MOOOUHBIe MPOAYKThI, MHALMUpyIolve MOBepXHOCTHOe pa3ylpouHeHne. 

IIpu o6ecneyeHun MWIOTHOCTH CTbIKa 3a CUeT HaTATa NOAATIMBOCTS Sy COCMMHEHHA MIpeACTaBIAeTCA B BHC: 

Sy =x) + Eqn (Bk )/ NN", (2) 
rye x (tf) — HOpMasibHOe KOHTAKTHOe CMeleHHe B (PYHKIMH BpemMeHH; [4 (B) — TeH30p MarHHTOCTPHKIMH TIpH pe- 
TIaMCHTHpOBaHHOM KpHicTasWIorpapHyeckoM yiopsAOUeHHH, YYNTIBAIOLNMM TWiacTH4eckHe AepopMallMu B IOKPbITHU 
WM W3MeHAIOWIMMcaA C MarHUTHOM MAAyKUMen; k* — Kxoasdppuyuent Kpuctamorpapuyeckoro ynopsqouenna; N* — yu- 
HaMuyeckas Harpy3ka. 

IIpu padote coequHeHHii B ycOBUAX THApPOCTaTHYeCKOrO AaBIeHHA TepMeTH3MpyeMOl cpeAbI (9KHAKOCTH WIM 
ra3a) MoTepa TepMeTHYHOCTH BbIpaxkaeTcCA B OMpeseeHHoU cbopMe TpaHcdepa Moueky. OHM MepeHocaTca B 30HY 
CTBIKYeMbIX HOBEPXHOCTeH HIM CBOOOAHO TepeMelaloTca Yepe3 repMeTH3aTOp Ha CTaqHAx COpOUMOHHOrO MOMose- 
HUA, WHpdPy3uu (c BbIPaBHHBaHHeM KOHLUeHTpaluu cpebl B repMeTH3aTOpe) H AZecopouun. ITpeoOmaganue Kakol-1H00 
CTaJMM MpOMCxOAUT pH H3MCHeHHH SHTPOMMH U OOyCOBIeHO TeMMepaTypol HU WaBsIeHHeM. 

IIpocteiimum ciryyaem (pa30Boro MepeHoca B YIVIOTHCHHAX ABJIACTCA TEHCHHe BAZKOM HeCKHMAeMOM 2KUKO- 
CTH B HopucTor cpeze. IIpu 9Tom onpeyeueHve BeIMYHHbI YTeUKH CuIepyeT U3 3aKoHa Jlapcu. OqHaKO B JaHHOM CJrydae 
He YYHTHIBAeTCA, YTO YIIOTHUTCIBHBIM CTIK, B OTIM4Me OT OOBEMHOFO MOpucToro Tesla, OOpa30BaH B Pe3yIbTaTe KOH- 
TakTa JByx mWoBepxHoctei. Ilostomy c pocToM Harpy3KH, a TakKe C MpHpaOoTKOl NOBepXHOCTel OTACbHbIe MATHA 
KOHTaKTa MOryT OOpa30BbIBaTb M30JIMpoBaHHble OOBeMBI (9¢dekTHBHbIe KaHalbl). Ux uuco c pocTtoM Harpy3KH 
yMeHbIWaeTCsA JO MOMeHTa OOpa30BaHHA THAPOAMHAaMMYeCKOH IWICHKH 10 HepuMeTpy ymmoTHeHna [10-11]. 

Takum oOpa30M, IIpHHHMas BO BHMMaHHe MpoOBOAALy!O CMOCOOHOCTb OOUIMHCTBa TepMeTH3HPyeMBIX cped, 
lyeecooOpa3sHo UccIeqOBaTb OOecteyeHHe TepMeTHYHOCTH C NO3HUMM NOApH3allMu MW BHELIHeTO MHAYUMpoBaHHa”. 

Cornacuo [12], up mpoxoxKyeHuH cpexbI Yepe3 HCTOYHHK 3JIEKTPHYeCKOTO TOKa WIM HOHH3ATOP MOJIeKyIbI 
TOYy4aroT 3apsA BeIMYMHEI q. Ec 3apsKeHHad YaCTHIa, HMCIOWMAd HaYaJIbHY!O CKOPOCTb V, JBYKETCA B OHOPOAHOM 
MarHUTHOM MOJe BAOb JIMHUM MarHuTHO MHAyKUMM B BHELMIHero MONA, TO yrosl & MexKy BeKTOpamMu vu B paBeH Hy- 
go. MarnutTHoe oye Ha yacTuly He AelicTByeT (cua JlopeHtja TakxKe paBHa HyJII0), H OHa JBYWKeTCA paBHOMepHO UH 
MpAMOJIMHEHHO. 

Ecim ke 3apsKeHHad YaCTHa BUXKETCA CO CKOPOCTBIO V B MarHHTHOM Mose HepleHAMKyJIApHoO BekTopy B, To 


cua JlIopesya F =gq[vB] oxa3biBaeTca MOCTOAHHOM MO MOYO HW NepreHMKyapHOM K TpaeKTOPHU 4aCTHUbI, YTO 


MCKHOWaeT ee MepemMemleHne (puc. |, a). 
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6) 


Puc. 1. Cxembl repMeTH3allHH CoeqMHeHHH B yIpaBsIeMOM MarHUTHOM MOJIe: B OMHOPOAHOM Toe TOpooobpa3Horo HH AyKTOpa (a); 
B HeOJHOpOAHOM Tose comeHouya (6); | — Bam; 2 — BrysKa; 3 — maruut; 4 — 3apsxKeHHas YacTHIa cpeybI; 5 — HCTOUHNK 
93JIEKTpHYeCKOrO ToKa (HJM HOHH3aTOP); 6 — OOK ABTOMATHYECKOTO ypaBJICHHA COJIHOHOM C reHepaTOpoM Halips»KeHHs); 

Vv — OpOuTa NOMOXKMTeIBHO 3apsKeHHOM YaCTHUBI Cpe BI 


IIpeanonaras HarpaBieHve TBMWKeHHA Cpey{bl, 3Had ce DICKTPHYeCKHM MOTeHUMAI, BASKOCT, MJIOTHOCTS, TIpo- 
HUKarOILy!O CIOCOOHOCTbh HW H3MCHAA HallpsoKCHHOCTh MOA U MOUOKeHHe BEKTOPa MarHUTHOM MHAYKIWU, BO3MO%*KHO 
oOecneyuts cury Jlopentja B BeIM4HHaX, OCTATOYHBIX It MOWHOTO MWoOWaBIeHHA WBWKeHuA. TeM CaMbIM peasIM3yeTca 
3ekKT, peakTHBHbIM TMApOcTaTHuecKOMy JaBJICHHIO. 

AHasIOrM4HO B HCOJHOPOAHOM MarHHTHOM Tose COCTaBIIAFOIad MarHHTHOM MHAyKUMM B* co3gaet cumry F", 
BbITAIKUBarOlly!O YACTHIY B OOMAacTb cuaOoro Mos (cM. puc. 1, 6). U3HayambHo YacTula WBwKeTCA MO payMycy T0- 
CTOAHHOM BeIMYHHbI CO CKOpOCTbIO v. OZHaKO COOCTBeHHOe MarHHTHOEe Mose TpOTHBOAeHCTByeT BHeINHe HaBes{eHHO- 
My, HM 9THM OObACHAeTCA KpaiiHAd HEyCTOMYMBOCTb ero cocTosHua. B pe3syibrare uacTUIa BbITAIKMBaeTCA B OOACTb 
MOJIA C MOHWKCHHOM Hallps»KeHHOCTBIO. 

Obdekt repMeTu3allHH OCHOBAH Ha CO3aHHM MarHUTHBIM MOJICEM peaKTHBHOFO OTTAJIKHBaHHA TIpeyqBapHTelib- 
HO 3aps0KCHHBIX MOJIeKYI Cpey{bl, WPOHUKAIOWIMX Ha MOBepxXHoOcTs cTEika. IIpw4em cTelieHb repMeTH3al[HU 3aBHCHT OT 
MarHuTHOM MHAyKUM, BeIMYNMHa KOTOpOH ycTaHaBIMBaeTCA Yepe3 CHJIy TOKa C y4eTOM OTHOCHTeJIbHOM MarHHTHOH 
IpoHulaemoctn u cbopMd*akropa HH AyKTopa. 

MookHo TpesMONOKUTb, YTO YCIOBUA BAKYYMU3ALIMM CTHIKAa CO3{aIOTCA IPH COMWKEHHU MOBepXHOCTel WeTa- 
Ile COMps2KeHUA TO IpOABIICHHA MOJIeKyIAPHOTO (a{re3HOHHOTO) B3aMMoyelcTBuA. IIpu 3TOM MarHHTHad IpoOHutae- 
MOCTb MaTepHasioB JleTaIeH COeAMHeHHA IIpecTaBIAeTCA OTHOLMICHHEM MarHUTHbIX MOTOKOB B MaTepHasie M HB Baky- 
yMe Do (uu = O/®,). pu qonynjenun © = Dp 3a eCAMHUILy MOXKeT OBITb IPHHATAa MarHUTHad MPpOHHMaeMOCTb BaKyyMa 
(p= 1). 

B cpege c HeH3MeHHOM MarHuTHOM MpOHHaeMOCTbIO HHAYKUMA MarHUMTHOTO MOJIA MpOMOpuMOHasIbHa ero 
HalipsKeHHOCTH. CileqoBaTeIbHO, MarHHTHbIM MOTOK OT BHeLIHero TOA, H3HAYaIbHO OMpeyeeHHbIM [Id BakyyMa, 
3aBMCHT OT MarHUTHOM MpOHHaemMocTnH cpeyb. Ee npHcyTcTBHe Ha CTbIKe COeMHCHHA BCJICACTBHe COOCTBeHHOM Mar- 
HUTHOM MpOHHWaeMOcTH HOO yBeIMYHBaeT MarHUTHbIM WOTOK (B WapaMarHHTHBIX cpeylax), M00 yMeHbIllaeT ero (B 
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T{MaMarHUTHBIX). 

TakuM 06pa30M, 110 H3MCHCHHIO MarHUTHOFO MOTOKa HU, COOTBETCTBCHHO, MarHUTHOM MHLYKIMU MO%KHO Olle- 
HUTb H TEXHOJIOPMYCCKH CKOPPeKTHPOBATh IP(MCKTHBHOCTh paooTs repMeTH3aTOpa B COCTOAHHM HHAYWMpOBaHHs. 

Pe3yIbTaTbI HcceqoBaHHA. OnvcaHHble HWKe KPuCTaorpapuyeckue HalipaBsICHHA MOTYT ObITb MPUHATHI 
B Ka4ecTBe perlaMeCHTHpOBaHHbIXx Ip TEXHOJIOTHYCCKOM TeKCTYpHpOBaHHH JeTasen. 

1. [na pasbeMHBIX CoeyMHeHHM 6e3 NoMMMepHoOro repMetu3atopa: [110] (aa cTpyKTyp c OObeMHOIIeHTpUpo- 
BaHHOH KyOuyecKon (OL[K) pemrerxoii), [111] (c rpaHereHTpupoBaHHoli KyOnueckoi (TILK) pemterKoii pemrerKoit), 
[1000] (c rekcaroHasIBHO WIoTHOyMaKoBaHHoH (ITTY) pemerxoit). 

2. Jit Hepa3beMHbIxX COeAMHeHHH WH coexqMHeHHH c repMetu3atopom: [100]-[111] (c OWK-peuterxoit), [100]— 
[110] (c PLUK-pemerxoit), [0001 ]-[2110] (c PITY-pemerxoii). 

IIpu ycraHoBieHuu BeKTOpa MarHUTHOM HHAYKUMM B yKa3aHHbIX HalipaBsIeHHAX MarHHTOCTPHKUMA A B KpH- 
CTajIlaX OKa3bIBaeTCA MOJeOpHeCHTHpOBaHHOH. OTO CBxA3AaHO C TeM, YTO ee BeIMYMHA HesMHeMHa C Halips2%KeHHOCTbIO 
MOJA HW OlIpeesAeTCA IpeCHMyeCTBeCHHO MoOJIOXKeHHeM OCH Jeryaiiero HamarHuuuBanns [13, 14]. 

IIpu orcyTcTBuu TpexBapuTesIbHOrO TeKCTYpHpOBaHHA CpeHee M3MeCHeHHe IWepoxoBaTOCTH AIA CTpyKTyp c 
pellieTKamu KyOn4eckoli CHHTOHUM IIpescTaBsAeTCA B BU: 


—> £9 . 
0S AR <{ Zit hd 5 (3) 
5 5 
rye Ajoo, A111 — KOHCTAaHTbI MarHHTOCTPHKIUMM BAO Kpuctasorpapuyeckux HanpaBenui [100] u [111]; d — cpeaz- 
HUM pa3Mep JIMCIepCHBIX CTPyKTYPHBIX COCTAaBIIAIONINX. 


B coyuae TeKcTypupoBaHHa B HarpaBeHuax [100] wm [111] npu opuentaynn noma no HOpMasM K TOBepxXHO- 
cTu (puc. 2) H3MeHeHHA WepoxoBatocTH (R,) cocTaBaT: 


O<AR. <Awd/k, (4) 
05 AR < 2nd /k, (5) 


rye k — xospuunentT noTepb Ha pasMarHuunBaHHe. 














= = Cran Y104 
— — Cran X12M 
———— Apeko-xeneso 














0 10 20 30 40 50 60 70 H, KA/M 


Puc. 2. 3aBHCHMOCTb BeJIM4HHBI MarHuTOcTpHKuHH i OT Hallps?KCHHOCTH H MarHuTHoro Mousa 


UcnipiraHbl 3aTBOpbI C CeqJIOM 43 cTamu X12M c TekcTypupoBaHHBIM B HaltpaBleHun [111] noKpprruem dep- 
PuTOM KoOambtTa CoFe,0, TomMMHON 20x10°M (Rinax 2,4 MKM, 1) = 52x10 wf r= 50x10° M) HM KjlalaHoM u3 JlaTyHu 
Ha BeIMYMHY WOTOKa yreuku Q, mKIla‘m’/c remus (7 = 77 K). YcraHosseHo, 4YTO NpH HaMarHHuMBaHMM CoeqMHeHHA B 
tone 60 KA/M 9Ta BemMuMHa cocTaBiaeT 780—10240. Uncno unKnoB cpabaTErBaHHa 3aTBOpa — 200-5000 coorset- 
cTBeHHO. IIpu aHaOrM4uHbix yCIOBHAX UCIbITAaHHM NWapbl «ceqI0 — KylalaH» B OTCYTCTBHe MarHUTHOrO MOJIA HW Wpey- 
BaPHTeIbHOFO TeKCTypHpOBaHUA CezeN BemM4HHa OC cocraBusa 960—15340 mxIla‘m*/c cooTBeTCTBeHHO. 

IIpu yBermueHHN Halipsx%KeHHOCTH MarHUTHOTO MOJIA He YCTaHOBJICHbI CYWIeCCTBeHHbIe H3MeHeEHHA padoTocrio- 
coOHocTu coeyquHeHus. Ilo-BHqMMOMY, 3TO CBA3AaHO C TeM, YTO 3*:eKTHBHbIC MArHHTOCTPHKIMOHHbIe Halips2KeHHA 
oOpas3yrotca B omax <40 KA/ (puc. 3). JJaHHbiii BEIBOA CormacyeTca C pe3yIbTaTaMH HCcieqOBaHHA MarHUTOCTpHK- 
IMM. 
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Crane PEMS 
= + + Cran YI0A 
— — Cran X12M 





0 5 10 15 20 25 30 35 H, KA/M 
Puc. 3. 3aBHCHMOCTb BeJIM4MHbI MarHHUTOCTPHKUMOHHBIX HalipspKeHHH O OT HallpsoKCHHOCTH HT MaruutHoro noua 


Vi3meHenne CBOMCTB repMeTH3HpyeMOH Cpefbl, MaTepHasIoB repMeTH3aTOpa HM TeMIepaTypbl CkKa3bIBaeTcA Ha 
IIPOHHKarollle CIOCOOHOCTH HW repMeTHUHOCTH B WeOM. I]poHuKaronlad CIOCOOHOCTS cpey, YMeHbIMAaeTCA B PANY «raz 
— lap — 2KHyKocTb». C yaeToM 3TOrO NccIeqoOBalach paOoTOCMOCcOOHOCTh repMeTH3aTOPOB B JIerKOJIeTYYUX MU 1a30- 
BbIX Cpelax IIpH HX NoApu3allH4u M HaMarHHYMBaHH BO BHEIIHeM IOJe. 

Ha Toplie HemloxBMKHOrO pa3sbeMHOro COeHHeEHHA Balla C BTYJIKOM W3 Me Kpelwsicd HCTOUHUK dIeKTpHye- 
CKOrO TOKa, ONMH H3 MosuFOCOB KOTOporo :buKcupoBalica K TOpllamM BTyIKH. IIpu 3TOM BTOpol MOOC MMe] MHHUMAIIb- 
HbIH 3a30p c oOpa3yrouleli Basia. 

CoeWHeHve NOMelasioch MexK ly MONKOCAaMH TOPOHAaIbHOrO 3ICKTPOMAarHUTa, MOAKIIOUCHHOrO K OJIOKy aB- 
TOMATWUYeCKOrO yiIpaBIeHuA C TeHepaTOPOM Hallps2KeHUA, BOJIETMCTPOM HM BeOepMeTpoM. Bexkrop MarHuTHOM HHAyKIMM 
OpHeHTHpOBasIcA MeplHeHAMKYIAPHO MpOAOMbHOM OCH COeAMHEHHA. 

CoelMHeHve ycTaHaBIMBasIOCh B KaMepe, 3all0JIHCHHOM JMaMarHHTHbIM OeH30JI0M. B Heli co3qaBaslOcb JaBJie- 
Hue 30-35 Ka. Brynky 2ecTKo (@UKcHpoOBaIIM, MocNe Yero BKIHOUAIIM MCTOUHUK 3IeKTPW4ecKOrO TOKa HM HHyKTOp u 
yCTaHaBIMBasIM HallpsoxKeHHOCTb MarHuTHOrO Toma 60 KA/M. Ban MexaHH4eckH HarpyKasIn B pasWasIbHOM MH OCeBOM 
HalipaBJICHHH OTHOCHTeJIbHO BTYIKH 10 CHMMeCTPHYHOMY 3HaKOMepeMeHHOMY WMKIy pH BemM4MHe Harpy3KH 1,5 H c 
yactoton 50 Tu. Ucnbiranua npoBoqusiM JO MOMeCHTa CHWMKCHHA MarHUTHOrO MOTOKa, perucTpupyeMoro To oKka3aHHu- 
iM BeOepMeTpa. DTOT MOMEHT XapakTepH30Basl HapylieHve repMeTHYHOCTH, BbIParKatolleecsa B IPOHHKHOBeHHH OeH- 
3014 Ha MOBepXHOCTb cTHIKa. buIOK aBTOMATHYCCKOLO ypaBIICHHA HHAYKTOPOM KOppeKTHpoBas Halips»KeHHe B OOMOTKe 
TOPOMa, B CBA3M C 4YEM YCTaHAaBIIMBalacb Hallps2xKeHHOCTb MarHUTHOTLO MOA, paBHad U3HadaIbHO 3aaHHOH. 

YcTaHOBIeCHO MayeHve BeJIM4HHbI MarHHTHOTO MoTOKa pH paboTe coeqHHeHHA Nox Harpy3Kol B TeyeHHe 
268 uacos. OOulad HapadoTKa coequHeHNA cocTaBuna 1070 uacos. Kputepvem 3aBepwieHHa UCIIbITaHHi OblIo CoKpa- 
IeHHe HHTepBasla HapaOoTKH JO MOMeHTAa KOppeKUMM BeMYMHBI HallpsoKeHHOCTH MarHUTHOrO Tosa. Ona WOIKHAa 
TipeBpuaTb 60 KA/M. STO obycHOBIeHO HeOOXOAMMOCTHIO yBeIHMYeHHA IpOOIDKUTeIBHOCTH HapaboTKH WO 3HadeHHa, 
COOTBETCTBYIOMerO MIpeAMeCTBYIONWIMM WHKIAaM. 

IIpu opveHTHpoBaHHM BeKTOpa MarHHTHOM MHLYKUMH MpOOMbHO OCH Balla Ip aHaJIOrM4HbIx pexKHMax HC- 
IibITAaHUA HapaOoTKa JO MOMEHTA KOPPeKIIHH BeIMUMHI Hallps»KeHHOCTH MOA cocTaBusa 87 yacos. 

Umurupopanue ycroBuli 9KCIIyaTalluu COeqMHeHUA B Cpeye ra3a MpOBOAWIM aHasIOrH4HBbIM OOpa3oM. Ha Bas 
ycTaHaBJIMBasIM MHOHM3aTOP, KOTOPbI KpelwsIM K TOplaM BTyIKH. CoeqvHeHve MoMellaIu B COJICHOULaIbHbI MH YK- 
TOP, IJIOTHOCTb BHTKOB KOTOPOTO YBeJIM4YMBaaCch OT TOpLa BTYIKH. biaroyapA ITOMY CO3LaBalIOCh HeEOAHOpoOsHoOe Mar- 
HUTHOEe Tose, Hallps2»KeHHOCTb KOTOPOTO yBeMYMBaIaCch OT TOPLa coueHOu A. 

CoequHenve MoMellasiv B KaMepy Toy, ZaBsieHuem 30-35 KI Ja c NapaMarHuTHBIM a30TOM, Mocse 4ero BKIIOUa- 
JIM MOHM3AaTOp HW HHAyKTop. Baw HarpyKalicd Ha pexKUMAaX, OMMCAaHHBIX BbIllle, C MepHoqH4ecKUM (pPuKCHpOBaHVeM Mar- 
HUTHOrO TOoTOKa. MomMeHT H3MeHeHHA ero HadaIbHOTO 3HAaYeCHHA XapakTepH30Ball HapyllieHwHe TepMeTH4HOCTH U TIpo- 
HUKHOBeHHe a30Ta Ha WOBepXHOcTs cTbIka. IIpH 3TOM OOK aBTOMATHYeECKOrO yiIpaBIeHHA MHAYKTOpOM obecieuuBall 
CHWKeHHe HallpsxKeHuA B OOMOTKe COMeHONa NO BeIMYHHEI, COOTBETCTBYION eH HallpxxKeHHOCTH MarHUTHOrO Tosa 
60 KA/M. 

TlpogomkKuTenbHOCTb paOoTHI coeqHHeHHA TO MOMeHTa KoppeKTupOoBKH BerMuMHEI H coctapuna 187 4acoB 
pu oOme HapabotKe 935 yacos. bosbiiad NpOAOMKUTeIbHOCTH UCIbITAHHM BbIZbIBAIa HEOOXORMMOCTh KOppeKIIHu 
Hallps2KCHHOCTH MarHUTHOLO MOA pH HHTepBasiIe HapadoTKu MeHee 187 yacos. 
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OGdcyxKjeHNe HM 3akKNOUeHHA. YMeHbIUIeHHe yTedeK Yepe3 repMeTH3HpylollMe ycTpolicTBa OOecriequBaeTcA 3a 
cdeT ypaBIeCHHA MWJIOTHOCTbIO CTHIKa (YIeJIbHbIM JaBIeHHeM P,) IPH CHWKCHHM aMIVINTYAbI HU YaCTOTLI OTHOCHTEIIb- 
HBIX CMeINeHHH eTarei coequHenua. IlocneqHee WocTuraetca 3a CUeT YBeIMYCHHA TIOWaqU tbakTHYeCKOrO KOHTAaKTAa 
WM WHTCHCUBHOCTH B3aMMHOW alre3HH KOHTAKTUPYIOWIMX MaTepuasoB, B YaCTHOCTH OsaroyapaA MarHUTOCTPUKITMOHHBIM 
3ddextam. [pu 3ToM ypoBeHb MarHHTOCTPHKIUMOHHBIX HallpwKeHHM He JOJDKCH IPHBOAUTh K WacTHYecKHM Jemop- 
MallMAM YIJIOTHUTeNA (T. €. Pz ~ 1,16,,) A MOxeT ObITh OOecHIedeH B TOmAX WO 40-50 KA/M. IIpu u3MeHeHuM BCTIen- 
CTBHe MarHHTOCTpHKUMM KOMIMIeKCHOrO HapaMetTpa WepoxoBatocTu A oTMeyaeTca yBeM4eHHe WIOWaqH onopHol 
MOBEPXHOCTH KOHTAaKTa, IIPeCMMyMeCTBeCHHO 3a CYeT TOrO MaTepHalla, y KOTOPOrO MOJyJIb yYIIpyrocTH OKa3bIBaeTCA 
MeHBIIe, a MATHHTOCTPHKIMA BBILIe. 

Bimanne yBerMunBatollelica IpH MarHHTOCTPHKUMM MWIOWaW OMOpHOM MOBepXHOCTH KOHTaKTa Ha repMe- 
THYHOCTh BO3pPacTaeT C YMCHbINeHHeEM TIyOHHEI criiaKuBanua RK, W OTHOWeHHA WaroB MoMepedHo u poo ubHOH 
mepoxopatoctu. B pe3yibTaTe 3a CUeT KOMMeCHCATOPHOTO 30=ekTa CO CTOPOHBI MarHUTOCTPHKIMOHHBIX HallpsoKeHHH 
pacTeT HOMHHaIbHOoe aBJleHve B COeqMHeHHAX. MarHuTOcTpuKUMIO CTHMysIMpyeT KpuctTasorpaduyeckad MarHuTHad 
aHW30TPONHA, B YACTHOCTH IPH TeXHOJIOTHYeCKOM TeKCTYpHpoBaHHH. 

B pany «ra3 — lap — 2K KOCTb» yMeHBINAaeTCA MpOHUKarollad CIOCOOHOCTS repMeTH3HpyeMBIX cpey. Ona 
OKa3bIBaeTCA 3ABMCHMOM OT TeMIIepaTypbl Ha KOHTakTe coeqMHeHHA. PasrepMeTH3allua WHarHocTupyetca Mo H3MeHe- 
HHAM MarHUTHOrO MOTOKa OJ, BIMAHHeEM COOCTBCHHOM MarHUTHOM MpOHHWaeMoOcTH MOJIeKyJI TepMeTH3upyemoli cpe- 
Jbl TPH HX TpOHHKHOBeHHU Ha TOBepXHocTs cTEIKa. MoxKHO MOBbICHTb TePMCTHYHOCTS, CCIM MWOJaBHTb AKTHBHOCTb 
Mosekyil. J[It STOO IPMMeHAIOTCA HOHM3AIMA U MHAyWMpoBaHve B MOCTOAHHOM HM TlepeMeHHOM MarHUTHOM Tose 
Hallps»KeHHOCTBIO <60 KA/M. 
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